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Abstract 
Drawing from the Conservation of Resources (COR) theory, this study examines the 
moderating effect of social exclusion on the relationship between insomnia and 
cyberloafing by conducting two studies. Study 1 was based on a lab experimental 
design that measured cyberloafing objectively. Results of Study 1 showed that sleep 
deprived participants who were lonely engaged in higher levels of cyberloafing 
compared to those who were not lonely. As experiments tend to lack external validity, 
we will conduct a second study to enhance the generalizability of our findings. Study 2 
will be conducted using a survey of working adult sample. Implications of our findings 
are discussed. 
Keywords:  Cyberloafing, social exclusion, sleep, Conservation of Resources theory 
 
Introduction 
The Internet is now ubiquitous in modern business. At the workplace, employees have access to a wide 
range of technological resources that are provided to support work related activities during work hours. 
However, studies have shown that these resources are used for non-work related personal activities as 
well, even during official work hours (e.g., Lim 2002; Lim and Teo 2005; Rajah and Lim 2018). Lim 
(2002) developed the concept of cyberloafing to describe the acts of employees using their companies’ 
Internet access for personal purposes during work hours. Cyberloafing is pervasive at the workplace 
and can take many different forms such as individuals engaging in personal email exchanges, web 
surfing, online shopping and social networking activities.  
Lim (2002) explained that cyberloafing is a counterproductive work behavior (CWB) as employees are 
detracted from their job responsibilities when they engaged in personal activities on the Internet while 
at work. Processing distracting information at work through browsing websites, visiting social 
networking sites, and receiving and sending personal e-mails exacts a cognitive cost, which depletes 
cognitive resources necessary to perform tasks at work (Greenfield 2009). Clearly, cyberloafing is 
costly to the organization as the company’s Internet resources are misused and employees’ productivity 
levels are negatively affected.  
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The implications of cyberloafing to organizations have been relatively mixed. While some research has 
explained why employees cyberloaf (Betts et al. 2014; Kim et al. 2016) and highlighted the potential 
benefits of cyberloafing, arguing that it can reduce stress, increase work productivity and creativity 
(Lim and Chen 2012), organizations are still largely concerned about the potential financial losses that 
can arise from employees’ cyberloafing while they are at work. Some organizations estimated their loss 
due to employees’ cyberloafing to be about $600 million annually (Wagner et al. 2012).  
In fact, some organizations have put in place measures to curb cyberloafing by blocking URLs for 
pornography content, game sites, social networking sites, entertainment sites, shopping or auction sites, 
and sports sites (SurveilStar.com 2008). Increasingly, companies are also resorting to the use of Internet 
surveillance programs and putting in place explicit policies and controls regarding usage of the Internet 
(Khansa et al. 2017). In Singapore, starting from 2017, personal Internet access for civil service 
employees was also banned nationwide (The Straits Times 2016) due to security concerns.  
Given that organizations are concerned about cyberloafing among employees, it is important for 
researchers to examine this phenomenon and unravel the factors that motivate employees to engage in 
this behavior while at work.  While research on cyberloafing has received much attention from scholars, 
extant studies have been largely descriptive, not well guided by robust theory, and rely mainly on self-
reported measures of cyberloafing.  Scholars have cautioned that self-reported measures are subject to 
measurement errors and variability due to unknown factors (Spector 1994). Thus, more work needs to 
be done on the topic of cyberloafing in order for this topic to progress. From a practical viewpoint, as 
misuse of the Internet entails considerable costs to both organizations and employees, a more nuanced 
understanding of why people cyberloaf, and an objective way of assessing cyberloafing will help 
organizational efforts to minimize this workplace deviant behavior. 
The current study contributes to research on the dark side of the Internet, specifically, cyberloafing in 
two novel and significant ways. First, it extends cyberloafing research in a theoretically meaningful 
way by examining it within the theoretical lens provided by Conservation of Resources (COR) theory 
(Hobfall 1989).  Premised upon COR Theory, we argue that physiological (insomnia) and social 
resource (loneliness) deprivation result in diminished self-regulation that motivates people to cyberloaf. 
As well, our study deviates from, and extends the realm of cyberloafing research in a methodologically 
robust way by using an objective measure of cyberloafing.  Specifically, this study seeks to address the 
following research question: How do physiological resource (insomnia) and social resource deprivation 
(social exclusion) impact on cyberloafing? 
Theory and Research Hypotheses 
Insomnia as Physiological Resource Depletion 
The amount of resources an individual has provides the fuel necessary for him or her to function and 
accomplish work as well as non-work activities. Resources refer to objects, personal characteristics, 
conditions, or energies that are valued by the individual or that serve as a means for attaining these 
objects, personal characteristics, conditions, or energies (Hobfoll 1989: p. 516). Conservation of 
Resources (COR) theory explains that human beings strive to retain and broaden resources. This is 
because any potential or actual losses of these resources lead to human beings’ malfunctioning (Hobfoll 
1989). People with fewer resources are more susceptible to further resource loss. 
There are three types of resources based on one’s personal characteristics: physical (physiological), 
psychological, and social resources. Physical resources refer to one’s physical capabilities. 
Psychological resources include affective and psychological capabilities such as self-esteem, empathy, 
and commitment. Social resources refer to social capital or one’s association with others.   
Sleep is a physiological resource as it helps to replenish the individual. Sleep deprivation, which is 
defined as a state of diminished capacity induced by a shortage of sleep, has been found to impair the 
restoration of physical resources (Barnes and Hollenbeck 2009). Insomnia, characterized by difficulty 
in falling asleep and/or remaining asleep or poor quality of sleep serves as a source of physical resource 
depletion. Depletion of physiological resources has been found to result in negative outcomes 
(Baumeister et al. 1998). 
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Impact of Insomnia on Work and Organizations 
When “sleepless” employees get up, the first place they will go to is their workplace. Thus, 
organizations potentially incur significant cost due to employees’ insomnia problems (Barnes and van 
Dyne 2009) as previous research has revealed that insomnia is associated with negative consequences 
such as absenteeism, presenteeism, and poor work performance. Sleep deprivation impairs 
neurobehavioral function similar to that found in individuals who have consumed high levels of alcohol.  
Based on experience-sampling methodology, Scott and Judge (2006) found that insomnia increased 
feelings of hostility and fatigue and decreased attentiveness and job satisfaction. Insomnia was also 
related to employees’ burnout (Vela-Bueno et al. 2008). Wagner et al. (2012) found that lost sleep 
arising from a change in Daylight Savings Time significantly predicted cyberloafing at work. Wagner 
et al. explained that impaired sleep affected the employees’ ability to self-regulate. As a form of 
physiological resource depletion, insomnia lowered the individuals’ ability to self-regulate, thus 
succumbing to cyberloafing. 
Social Exclusion as Psychosocial Resource Depletion 
Social resource refers to individuals’ association to social networks (Hobfoll 1989). The need to belong 
is one of the fundamental motivational bases for human thriving. When one's social needs are threatened 
by social exclusion (i.e. being rejected by others), a complex set of feelings, defined as loneliness occurs 
(Baumeister and Leary 1995; Weiss 1973).  
Deprived of social resources, individuals who experienced social exclusion generally reported negative 
psychological and health-related outcomes. Previous research showed that social exclusion was 
associated with higher rates of mental and physical illness (Baumeister and Leary 1995), aggressive 
behavior (Twenge et al. 2001), decreased pro-social behavior (Twenge et al. 2007), impaired self-
regulation (Baumeister et al., 2005), and predicted self-defeating behavior (Twenge et al. 2002).  Leary 
et al. (2006) explained that rejection serves as a source of pain and frustration, and threatened self-
esteem. Individuals often resort to aggression as a means of reestablishing control when excluded.  
As well, Twenge et al. (2007) found that socially excluded people donated less money to charity, were 
unwilling to volunteer for participation in future lab experiments, were less helpful after a mishap, and 
less cooperative in a game with another student. Socially excluded individuals were more likely to 
engage in irrational, self-defeating behaviors such as choosing risky lottery (Twenge et al. 2002). Taken 
together, social exclusion depletes individuals’ social resources and loss of control, resulting in negative 
consequences.  
Social Exclusion and Self-regulation Deficiency 
Research has shown that social exclusion diminishes self-regulation. Baumeister et al. (2005) found 
that socially excluded individuals were incapable of self-regulation. They tend to quit sooner on a 
frustrating task compared to those not socially excluded.  They were also less willing to drink a healthy 
but bad-tasting drink, and consumed more unhealthy snacks. Socially excluded individuals 
procrastinated longer with pleasurable activities regardless of an upcoming test (Twenge et al. 2002). 
Further, social exclusion as a psychosocial resource depletes self-regulation focus, which in turn leads 
to negative behaviors. Self-regulation requires a good amount of resources because the active self is 
limited (Baumeister et al. 1998). On the other hand, self-regulation requires a certain degree of self-
awareness to monitor and alter the self (Carver and Scheier 1981). When individuals are rejected by 
others, they were more reluctant to think about themselves. They were also less aware of where the self 
is compared to the standards.  
Because self-awareness and self’s capacity for active volition are depleted by exclusion, excluded 
individuals are unable to self-regulate. For example, in an experiment, Baumeister et al. (2005) found 
that when placed in front of a mirror, excluded participants are able to self-regulate because the mirror 
stimulates their self-awareness. 
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Social exclusion is prevalent in personal and work life. Most people have experienced rejection and 
exclusion by their supervisor, coworkers, or team members. Further, social exclusion engenders self-
regulation deficiency which is the antecedent of counterproductive work behavior. Given the ubiquity 
and detrimental consequences of social exclusion, it is important to investigate its effect on task 
performance.  
Conservation of Resources (COR) theory (Hobfall 1998) explains that people with fewer resources are 
more vulnerable to resource loss while those with more resources are less vulnerable to resource loss. 
In line with this reasoning, individuals who experienced physical resource depletion (i.e., insomnia) 
would be more susceptible to psychological resource loss (i.e., social exclusion). Hence, using social 
exclusion as a moderator (Figure 1), we propose that the relationship between insomnia and 
cyberloafing is stronger for individuals who are social excluded. Specifically, when sleepless 
individuals are excluded, they are more likely to be less task-focused and engage in cyberloafing.  
H1: The relationship between individuals’ insomnia and time spent on cyberloafing is moderated by 
social exclusion such that the relationship is stronger for social excluded individuals and weaker for 
social included individuals. 
 
Figure 1.  Research Model 
Study 1 - Method 
Sample and Procedures 
Data were collected using a survey and laboratory experiment design. Participants were 96 
undergraduate students (43 males) enrolled in a management course at a Singapore University. Students 
were granted credits for participation. The study consisted of two parts. In the first part, participants 
completed a survey which included measures of social exclusion and insomnia.  
After one week, participants submitted the survey and reported for the second part of the study. In this 
study, participants were required to watch a 42-min video-recorded lecture on their computer monitor. 
They were told that the professor giving the lecture had applied for a job opening at the university. The 
researchers asked participants to provide feedback on the professor’s teaching effectiveness and rate his 
suitability for hire by the university. Participants were told to pay careful attention to the lecture because 
their feedback would play an important role in determining the professor’s suitability for hire. Each 
participant was provided with a headset so that they could watch the video on the computer in the 
privacy of the cubicle.  
Unknown to the participants, each computer contained monitoring software that recorded the amount 
of time each participant spent visiting websites rather than watching the video lecture. Following the 
lecture and completion of the survey, participants were debriefed and excused. 
Measures 
Social exclusion was measured with 20 items (α= .71) from the UCLA loneliness scale developed by 
Russell (1996). This scale measures general feelings of social isolation and dissatisfaction with one’s 
social interactions. Sample items include: How often do you feel left out? How often do you feel isolated 
from others? Items were anchored on a 7 point Likert scale ranging from (1) never to (7) all the time. 
High scores on this scale suggested high levels of social exclusion. 
Insomnia 
 
Time Spent  
on Cyberloafing 
Social Exclusion 
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Insomnia was assessed with a four-item scale developed by Jenkins and his colleagues (Jenkins et al. 
1996; 1988) (α= .70). Respondents indicated the extent to which they experienced the following 
symptoms: such as: I have difficulty sleeping, I wake up several times during the night. Items were 
anchored on a 7 point Likert scale ranging from (1) never to (7) very often. High scores suggested high 
levels of insomnia. 
Cyberloafing was measured with a monitoring software that captured the amount of time participants 
spent on websites while the video lecture was being presented. The lab task required participants to 
focus on watching and critiquing the video, thus the number of minutes spent visiting websites instead 
of performing the task was classified as cyberloafing. 
Previous studies found that there are gender differences in cyberloafing behavior (Lim and Chen 2012).  
Men were more likely to cyberloaf than women. Thus, we controlled for gender in the study. In addition, 
as participants who have some difficulty in understanding the speaker in the video may tend to spend 
more time on cyberloafing, we also controlled for the participants’ comfort level with listening to the 
English video.  
Analysis and Results 
Correlational analyses showed that variables examined in this study were related in the expected 
direction. The correlation between insomnia and cyberloafing was significant (r=.23). The correlation 
between loneliness and cyberloafing was positive (r=.07) but not statistically significant. We also 
conducted hierarchical regression analysis to test the hypotheses and followed procedure recommended 
by Aiken and West (1991) for examining interactions in regression analysis. We centered insomnia and 
social exclusion by subtracting the mean to avoid multicollinearity between the interacting variables. 
Results in Table 1 revealed a significant main effect of insomnia on cyberloafing (β =.22, p<.05), 
suggesting that individuals who reported high levels of insomnia spent more time cyberloafing, instead 
of watching the video during the lab experiment. Regression analysis also showed that the interaction 
effect of insomnia and social exclusion was significant (β =.30, p<.01). Therefore, our hypothesis that 
the relationship of insomnia and time spent on cyberloafing was dependent on the level of social 
exclusion was supported. Social exclusion amplified the negative effect of insomnia on cyberloafing 
(Figure 2). We further conducted a simple slope test. Results indicated that simple slope for high social 
exclusion group was significant, p<.05. 
While the findings of Study 1 were interesting and insightful, the study has two main limitations. First, 
we used a four-item insomnia scale to measure insomnia. For more rigor and robustness, insomnia or 
sleep deprivation can be measured more effectively and objectively.  As well, Study 1 is limited in that 
the sample consisted of undergraduate students in an experimental setting. To overcome these 
limitations, we plan to conduct a second study. 
Table 1. Results of Regression Analysis (Study 1) 
Predictor Model 1 Model 2 Model 3 
 β a β a β a 
Controls 
Gender 
.06 .02 -.05 
Comfort .02 .03 .07 
Hypothesis Test 
Insomnia 
   .22*  .23 
Social exclusion               -.02 -.03 
Insomnia × Social exclusion   .30** 
R2 .01 .05 .14 
∆R2 .00 .05   .08* 
a the betas reported are based on standardized coefficients; N=96, *p < 0.05, **p < 0.01. 
 Sleep Deprived and Lonely 
  
 Twenty-Second Pacific Asia Conference on Information Systems, Japan 2018  
 
Figure 2.  Research Model 
Proposed Study 2 
Study 2 will utilize a sample of working adults. Respondents will comprise part-time MBA students 
who attend classes in the Business School. To be eligible, students will have to be fully employed at 
the point of the study participation.  Second, we will provide the respondents with an Actigraph sleep 
monitor that they have to put on for a period of 5 working days. The Actigraph sleep monitor provided 
information on sleep duration and interruptions. The monitor measures how many minutes the 
participant is asleep during the night and the duration of sleep interruptions throughout the night. This 
information provides an objective measurement of the respondents’ sleep quantity and quality. 
As well, participants will also have to report on their daily cyberloafing behaviors while at work. Data 
on loneliness will be provided by the participants’ co-workers.  We expect the results to replicate the 
findings of Study 1 in that sleep deprivation (as provided by Actigraph sleep monitor) will interact with 
social exclusion to predict cyberloafing at work. 
Discussion 
Based on an experimental study, we examined the misuse of the Internet while performing work 
assignment (i.e., cyberloafing) from the combined perspectives of physical resource depletion (i.e., 
insomnia) and psychological resource depletion (i.e., social exclusion). Specifically, our findings 
suggest that individuals who were sleep deprived spent more time cyberloafing because insomnia 
depletes their physical resources. Further, there is an interactive effect of physical resource depletion 
and psychological resource depletion on cyberloafing behavior: the influence of insomnia on 
cyberloafing behavior is stronger among sleep deprived participants who are socially excluded. 
These findings are consistent with Conservation of Resources theory (Hobfall 1998) suggesting that 
human beings value resources and strive to retain and protect them. When they have less resource, they 
are more vulnerable to further resource loss. Our findings also lend support to Baumeister et al. (1998)’s 
ego depletion theory which proposes that self-control relies on a resource that operates like strength or 
energy, and depletion of this resource causes self-control failure. Since sleep is one way to restore 
individual resources, sleep deficiency can deplete self-regulation resources, thus leading to cyberloafing 
behavior. Further, previous literature examining the relationship of social exclusion and insomnia 
suggests that insomnia is one of the consequences of social exclusion.  
Our findings propose an alternative prediction, i.e., social exclusion interacts with insomnia to impact 
negative behaviors. In addition, our study extends previous research by measuring cyberloafing 
objectively in the context of an actual work task. Previous studies on cyberloafing use self-reported 
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measures of cyberloafing activities. These measures are subject to measurement errors, variability and 
respondents’ social desirability. Lastly, our study contributes to the organizational literature by 
providing evidences that insomnia might impact work performance.  
Directions for Future Research and Conclusion 
Our research, while providing insightful results, is not without its limitations, which should be taken 
into consideration in its interpretation. First, our prediction that insomnia and social exclusion lead to 
more time spent on cyberloafing is based on the argument that physical resource depletion and 
psychological resource depletion impair self-regulation ability, which in turn lead to counterproductive 
work behavior. In our study, however, we did not examine the mechanism directly. In future study, the 
mediating mechanisms through which insomnia influences cyberloafing behavior should be more 
explicitly examined. Second, although our study takes the first attempt to study the deleterious effect of 
insomnia on cyberloafing behavior, in future study, we should examine ways in which we can overcome 
the negative consequences of insomnia. For example, our study suggests that because of physical and 
psychological resource depletion, individuals are more likely to spend time on cyberloafing. Future 
research may want to investigate if individuals have the opportunities to regain these resources, will 
they behave differently? Specifically, when individuals who experienced insomnia were able to 
replenish their physical resources by imbibing caffeinated or energizing beverages, will they be less 
likely to cyberloaf than excluded individuals who did not consume such beverages? Or when excluded 
individuals experience social reconnection, will they be less likely to decrease their performance 
compared to excluded individuals who did not experience social reconnection?  
Further, Lim and Chen (2012) suggested that cyberloafing at the workplace can result in a gain rather 
than a drain for employees and organizations. It is possible that because insomnia and socially excluded 
individuals suffer from physical and psychological resource depletion, they use cyberloafing as a way 
to regain the resources. Thus they will perform better in their work assignment. Hence, effort to extend 
this study can include in the experiment, a follow-up task to examine if cyberloafing has a gain or drain 
effect on subsequent task performance. In summary, as we enter the modern workplace characterized 
by increasing reliance on Internet usage and flexible work arrangement, cyberloafing and insomnia are 
two issues emerging from these new characteristics and pose a real concern to organizations. They do 
not only lead to destructive consequences separately but also work in tandem to impair work 
performance. Other psychosocial factors such as social exclusion can worsen this relationship. Results 
from our study caution researchers and managers about the deleterious effect of insomnia and social 
exclusion in the workplace and suggest possible ways to avoid these negative consequences.  
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